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POME ENVIPOMMENT AND THFE NEVELOPMENT OF VERRAL ARILITY

ABSTPACT

It was the purposce of this stuly to cxnmine variables of the
here environment in relation to difforences in childron's coenitive
develonment. Two prouns, of equal genaral intelligpence, but havine dis-
crepant verbal ability vere exanined. The sarple consisted of 25 nairs
of prade 5 boys in the 10-12 age rauce. Each palr was nmatched for yeneral
intellipence but discrepant with resrect to verbal ability. Home environ-
mental mcasures were obtained by moans of a 79 minute interview with the
mother. The schedule consisted of 23 guesticus wvhich wverc modified by
Hosychuk from Wolf's 3 cnvironmental preocess variables, and alse included
3 closed schedules develonad by Bernstein to assess the mother's interaction
index. Differcnces between reans for the hish verbal beys as cormrared with
low verbal boys werve tasted for sienificance by the t techniocue for means
from corrclated sarmnles. Iioh verbal bovs werc found to be frorm homes
where parents have (1) a hisher interaction index (2) hicher academic
arnd vocational aspirations (3) provided nore onncrtunitics for the use
and dcveloprent of language and (4) hirher occupational status. A stepuise
repression procedure was applicd to determine the eontribution made by
each variable te¢ the vartance in verbal ability scores. The variable
"opportunities for the usc and developrment of lanpuape’ was the best
rredictor of verbal ability for the nooled sarple and accounted for 51
nercent of the variance. Inelusion of the occupational level of rarents
as a second predictor sicnificantly increased predictability of vertal
scores to the 59 percent level. Findings of the study contribute to our
vnderstanding of the {nteractive nrncess between environment ard heredity
and cnhance our ability to raxirize tha environmental influence for the
imrroverent of deficeit skills.
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Durine the last dacade cornsidarabln attention has kheen dravm to
the urgent nced for ¢xploring tha environmental antecedents of intelliponce.
Vhile social and cultural conditions are undeniably important, a ercat deal
more rescarch 1s required ts determine the relative potency of differcnt
environme=tal characteristics on the devalooment of diffarent aspects of
human intellipence,

Intellectual abilities may be conceived as 1if usually correlated

in & hierarchical model. At the top of the hierarchv is runcral intellectual
ability, similar to Spearman's "¢, but ‘psycholopically the all-round level
of ocur thinking skills'. Turther detma in the hierarchy are prouo factovs,
anong which verbal and spatial abilitics are prcdominant. Relative to the
exploratioa of environmental influcnices in the context of differential
copnitive doveloprent, Vernon (1965) has surrogted the usefulness of working
within the framework of such a hierarchical moA~)., It was the purpose of
this study to exaninc variables of the hore environrent in velation to
differences in ckildren's cognitive dcvelonmant. T prroups. of equal
gseneral intellicence, but havine discrenant verbal ahility, wvere exanined.

The dearth of adcguzte meacsures of the enviroument has in part been
responsible for the slow vrorress in isolatine the cnvironrental ante:cdents
of intciliecence. The traditicna) apnroach to the measurement and analysis
of the cnvirenmeat has usually been limited to erude and {ndirect indices,
such as socio-economic level and occupationsl and cdueational levels of
parents. Vhile these have been shewn to relatc to intellirence, the literature
about what kinds of tests and {tems arc rmost sensitive or insensitive teo
socto-cconormdc differonces 18 not very consistent (Butcher, 1968, o, 262).
Eells asserbled this cvidence and, while adnittine sere inconsistency in
the findines, concluded that in rcneral, 'itens vhich were mainly lincuistic
or scholastic favoured children from hiech socio-cconomic backerounds...™,
However, the major findinr of a studv by Vernon (1945} of Yest Indian
children was that “children vhose mental deavelonrent is handicapped by poor
sceio-cconorice, cultural and lincuistic envirenrent...., show this to a
preater extent in practical-spatinl and 3ormo abstract non-vertal abilitics... .

In any event, the exvlanatory force of pross socin-ccenonic types
of characteristics 1s clearly weak. A reneral intervening variadle is rc-
quired'1f any light 1s te be threwn on the rechanics by which sncial backeround
is translatcd inte intellirence. A couple of oromisinp attempts to gevelon
rorc precise and spacific environmantal measurcs have racently been made.
Bernstein sces tha family's specch mndel as the Ayaamie between social status
and intellipcence and has nrovided a reasurc of the rother's disposition tovards
encouraging the child to interact with his hore envirenment on a verbal-
cognitive level (Bernstein & Younp, 1966)., tolf (1963} hypothesized three
process variables (press for achicvement rotivation, press for lansuapc
development, and nrovision for pencral learaning) to describe the interactions
between parents and children in so far as intellirence developrent is con-
cerned. He found that the correlaticn between the total Environmental Patinp
and 1N scores wae +.A%, It would s2er that Yolf's approach to the mcasurenent
of environmett accountes for about threoe times as much of the variance {n IO
as & measurce of social statur does. Additionallv, he found a considerable
amount of variability within cach social class proup. Factor analysis of
these environmental process variables revealed a sinple peneral factor and
the total environmental ratine vwas related teo overall intellipence. Mesychuk
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(12€8) atterpted o madiflcation nf 1w1f's scalas +ith the aim of measuringe
the home environment differcentially and predicted differential effects of
such variables on different abilitiecs. Accerdinely, three scales (acadamic
and vocational aspirations of perents: lnowvledpe of child's academic and
intellectuval develnprment: material and orpanizational coportunitics for the
usc and development of lancuace) were hypnthesizad te relate nore highly te
verbal ability. Mosychuk found that while thev did relate moderatcly to
VISC verbal scales, they alsc had an coually hieh relationship with certain
performance scales.

Thesc two conceptualizations of the dvnamic aspects of the home
educatiornl environment nrovider? a framework from which the followinp pre-
dictions were nade:

A. Subjects pcssessing hipgh verbal ability in comparison with subjects,
of equal pencral intelligcnce, but of 2o verbal ability sheuld be fron
homes where parents hoave:

1. a disposition torards enconrasiag the child to interact with his
home environment on a vorbal-cognitive level, as arainst an
srientation tewards cevasion or constraint

2. hirher azcaderic and vecaticnal aspivations and oxpectations for
tte child

3. greater knowledge of, and interest in the ehild's academic and
intellectual development

4. provided rore raterial and orsanizational crrortunitics for the
use and develnprent of lanpuagse.,

B. It was further raintained that if thcse four variables favour dispro-
portionately thke development of verbal ability, as theoretically main-
tained, this speeificity could be further deronstrated by skowine that
other tynes of abilitics do not diffor across the boys havinp discrepant
verbal ability. This prediction was oxarined vwith resnect to spatial
ability, assessad by the VISC Block Dasien Test.

Additionally, the tvo rroups vere examined for differcnces In occupat-

ional level of parents, using Blishen's Index far occupations in Canada
(1967).

Hethnds and Procedures

Subjects

The subjects of the samcle were erade five boys (in the 1N-12 year
age range) from the St. John's Poman Cathollc school system. (The study
was confined to boys tecause, as other rescarchers have pointed out, the
long-term cffects of upbrineing ~r2 rore clear-cut than in pirls.) During
the first stace of samnle sclection, all the boys of six prade five class-
roons fron five clementary schools vere administercd Raven's Progressive
Matrices Test. This test has repeatedly proven its vorth as a measure of
the general intellectual factor (o), in vastly differcent cultures
(Bieshcuvel, 1969, p. 78). PRoys havine an IN (piven by the Prosressive

O latrices) within the ©0-130 range were piven a measure of verbal ability,

]E[{J}:}his consisted of the followina three subscales fron the WISC: Information,
P oo 11
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Comprehension, and Vncaoulary. TFactor analytic studies of the WISC in-
dicate that these threc scales fornm a verbal cluster which has boen labelled
a verhal-comprehension factor (Goodencugh & Karn, 1961), TFrom these 137
boys, 2% pairs were selected. FEach pair ras matchad for general intelligence
(to within onc IN point) but discrepant with resrcct to verbal ability,

The boy classificd as low verbal had 3 mean scaled score (across the threce
WISC subscales) which was at lcast three units lLelow that of the toy
classified as high verbal. 7he final sample consisted of 25 pairs, four
havine been climinatoed because the mother of one nmember of the pair could
not be contacted (two rothors refused to ceooperate in the study and two

were in haspitsl witt = terminal illness). Table 1 contains sratistics
descriptive of the szmple.

Measurement of cnvircnmental variatles

The home cnvironmental moasures were obtzained by means of a 79-minute
interview with the rother*., The schedule consisced nf 25 cuastions, each
having two or more sub-items. These questions ware taken directly from the
schedule developed by Mosychuk, whici: #s a modification of Volf's three
environmental process variables. The first scale consisted of five questions
relatine to the'academic and vocatiorel aspirations and expectations of
parents’'. The second scale, "knowlerdae of, and interest in the child's
acadenic and intellectual development', ..as asscssed by six questions- and
the remaining 14 questions vere devoted te the scale, “Matcrial and organiz-
ational opportunities for the use and developrent of lanpuage'’. During the
intcrview mothers also compieted three closed schedules by ticking or marking
a range of items., These closed schedules were davelened by Bernstein to
asscss the mother’s intaraction index. One schedule pave an 'Avoidance Index’,
measuring the nothcr's disnesition to answver, or avoild answering, difficult
questions from the child., The second schedulc eave a 'Chatter index',
measuring the mother's disposition to continue a verbal interacticn initiated
by the child. From the replies on both of these schedules the 'communication
component' of the interaction index was constructed. The third schedule dealt
with the mother's views on the use of toys. The mother had to mark six possible
functions of the uses of toys in order of importance. It was determined
(Brandis, 1266) that the indicas contribute to one penecral factor, justifying
a General Interaction Index where a hiph score indicates a dispositicn to
encourage the child to interact with his home environment cn a verbdbal-cognitive
level.

From the interview, four variables wera obtained. Differences between
the mcans of these variables for the hich verbal bhoys as comcared with low
verbal boys were tested for sipnificance by the t technique for means from
correlated samples. As stated, the Interaction Index was corposed of two
conmponents! these were trc.ted separately and in composite, thus piving a
total of six comnarisons. One-tail t tests vare used as the direction of the
differences was predicted in all comparisons.

*The mothers were interviewed by a praduate student (Mrs. M. Dunn), who
also coded the responses. Marcia did not knew specifics of the study, nor
to which proup the pothers beloneod.
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Results

Table 2 presents the obtainad values of t and indicates their
sicnificance. Mothers of hiph verbal boys have a hisher interaction index
than do mothers of lew verbal boys (p < .05), indicating that they are nore
disposed towards encouraping the child to interact with his home environment
on. a verbal-copnitive level, Viewinp the corpnnents of this index, it is
clear that the differcnce is attributable rore to the mother's view on the
use of toys. Mothers of hich verbal boys view toys as serving a copnitive
child-oriented function as opposed to an instrumental mother-oriented
function. While there was a tendency for the same mothers to cncourage
verbal interaction by answering their childrea's questions and continuing
to chat with them, this orientation was not significantly different fronm
that of mothers of suns having low verbal ability.

vithin group cumparisons revealed that the communication index, and
ecspecially the chatter compenent, arc sipnificantly related to verbal ability
within the low verbal eroun {r ® .44 and .53 respectively) but within the
high verbal proup neither rclates to verbal atility (x = .09 and .11).
Vhile this obscrvation dozs not address itself directly to the hypothesis
under investigation, it does supgest the need for further examination of
the relevance of vorbal interaction. These correlatiens (viewed in relation
to the size and homopeneity of the samnlae) misht be taken to sugpest that the
vertal interaction lovel has to be extremely low hefore it results in lowvered
verbal ability. The ability of the scale to discririnate within the hipher
levels of interaction should also be determinad. .

The finding with the Gencral Intcraction Index is similar to
Bernstein's finding of a positive relationship betwecen the index and vocabulary
scores. He has not reported scparate correlatiens for the toys and communic-
ation components with respect to vocabulary, but he hias indicated thar the Toys
Index 18 more highly related to the WIS performance than the verbal scale.
This appears to be inconsistent with results of the present study. As will
be discussed later, the tue groups of boys in this study do not differ on
the Block Desirn. Thus the Toys Index difference relates to a verbal
discrepancy whizh is not accompanicd by a spatial factor differcnce. Pertinent
to thesc findinps are tuo sugpestions of how toys arc instrumental in the
develonment of intellipence,

Several rescarchers have hypothesized that the number and variety of
toys available for experimentation would more hirhlv relate to spatinl ability
than to verbal ability. Howcver, neither Binpg (1963) nor tesychuk (1969)
were able to substantiatc this hypothesis. Bernstein (1967) has sugpested
that the sipnificance of a toy depends nore on the mother's interpretation of
the toy to tha child than on any intrinsic pronerty of the toy. The mother's
interpretation is, he sugpests, a reflection of the peneral guidance and
control procedureg that she cnrloys in her dealines with the child. In other
words, he {s suppesting that the content may be less imrortant than the way
the content is represented to the child, Thus he sees the Toys Index and
Cormunication Index as reflectina this gencral orientation on the part of
the mother. It ia interestinp that the firet exrlanation reparding the
intellectual value of toys appears morc consistent with Bernstein's finding,

@ thereas his explanation seerms more consruent with findings of this study.
EE l(:?urther research is nreded te sort out the functions vwhich toys olay in the
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developnent of abilities. Content or pronctties of tho okject, and way
of presenting the content may hoth be irncrtant, perhars differentially,
in the development of intellectual skills,

The home educational enviromment of the high verbal tovs vas
found co differ sipnificantly from that of the low verbal boys with respect
to two of the threc process variables measured. Mothers of hiph verbal
boys reported a hipher level of exnectations and asnirations for their
children in the areas of present and future academic studies, and a future
carger. They also made more deliberate and constant efferts to provide
opportunities for the usc and developrent of lanpuage and vocabulary. They
d4d not, however, differ with rispect te their tnouledpe of their children's
acadenic progress., Hoth proups of mnthors reported having equal knowledge
of hrw their children were doine in school and reportedly had equally frecuent
contact with school persenncl. The assumption that having information about
the child's school life (e.p. who his teachers are, what subjccts he is doing
poorly or well in) {s a positive attribute especially for the develeopment of
verbal ability would secm not to be justificd, It mipht well be that the
more inmportant questions are, how this knowledpe 1s acquired and what use is
made of it, (It was suppestcd, e.;r., that nothers in this particular school
system, must mect the teacher because it is rcauired by the school as a
neans of getting report cards to the parents. Similarly, having contact
with the school micht reflect the home’s inadeauacy to nrovide a positive
learning enviromnent.)} Uhile findinps with resnect to this scale suppest
that the mothers do not differ quantitively reparding their interest in their
children, findings with resrcct to the other process variables strongly supgest
that they do differ in the extent to which they invest this interest im pro-
viding opnortunities for the Aevelonrent of lanpuare.

While the present study was concerned with dynamic factors of the
home envircnment, with what parents do, rather than what they are, the two
froups werce examined for differences in occupational status. It was found
that boys of low verbal ability were from hores having a significantly lower
occupational level. This finding supports others in suppesting that low
occupational status is often accompanied by a verbal or lincuistic deficit.
The value of this study lies in indicating nore specific vays in which the
home environment of low and high verbal subjccts differ. T'o identification
of such behaviorally-defined characteristics ccntributes more directly to
our understanding of the interactive process between cenvironment and heredity
and enhances our ability to maximize the envirconmental influence.

An edditional purpose of the study was to exanine spatial ability
acress the two groups of boys. The mean Block Nesien score for the low
verbal bovs was 8.9 as compared with 9.5 for the hiph verbal boys (t =
0.82, p>.10). This findinn, of 1 non-significant difference in spatial
ability for high verbal as compared with low verbal boys increases our
underatanding of the relative potancy of the cnvironmental factors found
to differ across these two proups. Differences in mother's orientation to
the child's home-baged interaction, coupled with differences in the parents’
level of aspirations and their provision far the development of languape
appear to have greater sipnificance for the development of verbal ability

[]{j}:‘than for either pencral or spatial abflity.
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In addition to the univariste corcarisons of the mean scores
just reported, multiveriate comparisons were subscauently carried out.
Vhile there is neo attenpt to supeast that the low- and hich-verbal creouns
proviously described represent a simnle random samnle from any definable
population, the boys were pooled for the rurpose of the analysis that is
to follow. Startin~ with the ratrix of inter corrclations of all the
environmental variables, a stenvwise repression procedure was arplied to
determina the contribution madc by each variable to the variance in verbal
ability scores (Draner & Smith, 1%6A). This nracedure identifind the
variable "materizl and orranizaticnal onportunities for the usc and
develoomant of lancuaere'’ as the hest prediccor of verbal ability, It
accounted for fiftv-one rercent of the variance, 2 contribution sipnificant
bayond the .071 level. The cceunaticnal level of narents was found to
further contritute sienificantlv {r ¢,N1) to the nrediction of vertal
ability and {ts addition as n nredictor increased the npercent of variance
acccunted for to fifty-nins percent. The two othar nrocess variables of
Mosychuk further increascd nradictability to the sixty-onc nercent level
(for “knowledge of child's acadaric and intellectual development’ r = ,07)
and to the sixty-tun narcent level (for academic anéd vocational asnirations
of nmarents, n = ,17)., ‘lYleithar comneonent of the TInteraction Index contributed
significantly to the rrediction, vhen allowance was made for the above
variables alrcady in nrcedictinng,

Inplicaticns »f Results

This stuwdy clearly shaved the influence of factors in the home
envaronnent on the vertal abilities of boys in the 10-12 ace ranpe. WYith
such snecific knowlcdge of the influcnce of environmantal factors, it should
be possible to proprar stimulation so as te vitiate the effeets of unfavorable
environmonts.,

Findinrs of the study can have a number of arnlications both in and
out of school. A possible area of annlicaticn of these results is the
education of narents, It is quite plausible that narents can rmedify such
factors as lovel of asriration an? provisien of onrortunitics for the
devcloprent of languare {f they se desire and if thev acauire snccial
techniqucs for doinr so. Parents recd to becore morc avars of the value of
specific practices for strenethenine the intellectual climate of the heme.
The nead i3 rore nrevalent amone lewer-incone hones not simply because such
practices are rore often lackine but because cocrtain deficit skills, such as
lrwered verbal facility, mav often, ouite uronrlv, be couvated with lack of
intellectual potentinl, leading to an attitude of defeat ant lowered expect-
ations for acaderic develrprent. The school should serve as a rescurce
contre for raking intellectual activities available to lower-incera homes,
Parents, together vith chil?ren, sheol? be encouraped tn core and watch
televised educational croerrars, borrov hooks, cncasre in activities where
parent and child can learn vays of intcractine at an imnroved verbal and
copnitive level. Such intervention should tc aimed at al: narents, and
esrccially those havinr oreschonl are children.

Where hore opportunities for the cevelonment and use of lanfuare
QO ¢ minimal, children ray be cxrected to be lackinp cortain verbal skills
IEIIJ!::ich tave proven so cffective in nredictine future educabilitv., Ff schoel
rorecrosieio enc) o
Q
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is to te cffective, then mediatine, exnressive and recentive lancuace
training should h¢ a eonscicus rart of curriculum oreanization, Additional
training in lanpuape skills shouli! be introduced at the earliest nossible
time in the scheol exncrience in order to arrest the accumulation of verbal
deficit., The implementation cf prosrams, such as that develened at Ceooree
Peabody Collere (Smith & Muclicr, 1%69) for the inprovement of verbal in-
tellipence of culturally-disa'vantaped children and that developed by
Gahagan (19270} to offset difficultics cxnericnced by childrew with restricted
speech codes, would geem to be an urecnt need, esreciallv for grouns of
children who have little opportunity for the use and development of languape
within the home,
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TABLE 1

Data descrintive of the samnle

Surmary of means and standard deviations on environnental
low verbal and hirh vertal sprouns

Mean Ar Range S.D.
i.ow Verbal
Prorressive Matrices 109,04 23-127 9.59
WIS Verbal
(averare scaled score) 7.56 5.3-9.9 .98
High Verbal
Prosressive Matrices 109,72 02-127 9,50
WISC Verbrl
(averape scaled score) 12.07 10,3-14.0 1.05
TABLE 2

variables for
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H T
Low Vordbal ! Hiph Verbal
N e 25 N = 25 t p
Variables Hecan  S.D. : Mean  9.D.
Interaction Index 118.8 | 21,9 l 127.8 | 11.9 {1.93 {05
4
Toys Indux 12,0 3.6 ! 14.7 2.5 | 1.923 [¢.N5
Cormunication Indox 79.9 | 14.4 3.8 8.5 1.12 19.10
Academic and vocational 3.6 7 4.9 JTJ6 1 €.17 l¢. 001
aspirations
Knovledse of child's 4.7 .73 4.7 410,08 |7.10
acadenic develonment
Material opportunitics 3.5 .70 A6 .52 1 5.59 |¢.n01
for development of
lanpuage
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